
The U.S. EPA Environmental Technology Verification 
(ETV) Program’s Greenhouse Gas Technology (GHG) 
Center, operated by Southern Research Institute under a 
cooperative agreement with EPA, has verified the 
performance of the Eductor Vapor Recovery Unit 
(EVRU™) manufactured by COMM Engineering, USA of 
Lafayette, Louisiana. This technology is designed to recover 
gas from storage tank vents and other low-pressure 
hydrocarbon vent sources for utilization or sale. EVRU™ is 
a closed-loop system designed to reduce or eliminate 
emissions of methane, volatile organic compounds (VOCs), 
hazardous air pollutants (HAPs), and other constituents 
present in vent gas. Methane is a greenhouse gas, and HAPs 
and VOCs have significant human health effects.  
Technology Description and Verification Testing 
EVRU™ is a non-mechanical eductor (or jet pump) that 
recovers vent gas by using high-pressure motive gas to 
entrain hydrocarbon vapors from low-pressure sources. 

EVRU™ operates on 
the Venturi principle 
as its core element. 
The ETV Program 
conducted testing of 
EVRU™ at 
TotalFinaElf ’s 
(TFE) El Ebanito 
exploration and 
production facility 
near McAllen, Texas. 
The facility handles 
separation of natural 
gas and crude oil 

condensate product, gas compression, and gas dehydration 
from wells within a 5-mile radius. The TFE facility’s 
existing  dehydrated high-pressure natural gas pipeline 
supplied the motive gas. The recovered gas can serve as fuel 
onsite or be repressurized with a booster compressor and 
injected into a natural gas transmission line for sale. Unlike 
conventional vapor recovery systems, EVRU™ has no 
moving parts to maintain, resulting in lower maintenance 
costs and less operational downtime and, therefore, greater 
vent gas recovery over the course of a given period.  
EVRU™ was installed to recover vent gas from a battery of 
seven storage tanks. Prior to using the EVRU™, the TFE 
site employed a conventional vapor recovery unit (VRU) to 
recover vent gas from five fixed-roof condensate tanks and 
two gun barrel tanks. The TFE operators reported that the 
operational availability of the conventional VRU system 
ranged between 85 and 90%. During downtimes, the vapors from the storage tanks were vented directly to the 
atmosphere. For these reasons, the site elected to replace the existing system with the EVRU™.  
Gas recovery rates, annual gas savings, emission reductions, recovered gas values, and total installed cost were 
verified during testing.  Table 1 summarizes some of the performance data for EVRU™. The full verification 
report can be found at http://www.epa.gov/etv/verifications/vcenter3-2.html. 

Oil and Natural Gas Production and 
Its Regulatory Background at a 

Glance 
Oil and natural gas condensate storage tank 
batteries at production and processing 
facilities in the United States emit an 
estimated 23.3 billion standard cubic feet per 
year (bscfy) of methane.  U.S. EPA  
estimates that these batteries also emit 7,000 
tons per year of HAPs, and more than 22,000 
tons per year of VOCs. Each of these 
pollutants can have significant 
environmental and health effects.  
Methane is 21 times more effective at 
trapping heat in the atmosphere when 
compared to CO2 over a 100-year time 
period. This physical property makes 
methane an important contributor to global 
climate change. The HAPs emitted by the oil 
and gas industries include benzene, toluene, 
ethyl benzene, and xylene (known 
collectively as BTEX compounds), plus n-
hexane. These pollutants have a range of 
carcinogenic and toxic effects on humans. 
VOCs contribute significantly to ozone 
formation and thus, to both human health 
and environmental degradation.  
 
In June 1999, EPA issued National 
Emission Standards for oil and natural gas 
production to address the effects of 
pollutants emitted by the oil and gas 
industries. Among other requirements, the 
standards call for operators to install control 
devices to reduce vent gas emissions from 
certain storage tanks. EPA estimated that 
120 storage tank batteries would be required 
to install control devices.  In addition, to 
address emissions of methane from the oil 
and natural gas industry, EPA has 
established the Natural Gas STAR Program. 
This program is a flexible, voluntary 
partnership that encourages companies 
across the natural gas and oil industries to 
adopt cost-effective technologies and 
practices that improve operational 
efficiency and reduce emissions of methane. 

1The ETV Program operates largely as a public-private partnership through competitive cooperative agreements with non-profit research institutes.  The 
program provides objective quality-assured data on the performance of commercial-ready technologies.  Verification does not imply product approval or 
effectiveness. ETV does not endorse the purchase or sale of any products or services mentioned in this document. 
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Selected Outcomes of the Verified EVRU™ Technology 

Available sales and marketing data indicate that at least 11 U.S. facilities have installed the ETV-verified 
EVRU™ technology. These facilities selected the technology, at least in part, because of the ETV verification 
results and outreach. The estimated benefits of these existing installations include the following:  

• Emissions reductions of 280 million standard cubic feet per year (MMscfy) of methane, 1,700 tons per 
year of HAPs, and 21,600 tons per year of VOCs, with associated climate change and human health 
benefits  

• Increased recovery of natural gas with a potential economic value of approximately $6.3 million per year.  
The ETV Program estimates that there are 12,670 U.S. storage tank batteries with the potential to benefit from 
this technology. If 25% market penetration occurs, based on these two estimates, 

• Up to 3,170 storage tank batteries could voluntarily install the EVRU™, in part because of 
the technology’s economic benefits. 

• These installations could reduce methane emissions by up to 6 billion standard cubic feet per year 
(bscfy), HAPs by up to 33,200 tons per year, and VOCs by up to 416,000 tons per year, with associated 
climate change and human health benefits. 

• The estimated economic value of the recovered natural gas (which equals the emission reduction 
estimates listed previously) could equal up to $120 million per year. 

The EVRU™ technology could assist up to 120 storage tank batteries in complying with EPA’s 
National Emission Standards.  
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Table 1. Selected Performance of the Verified EVRU™ Technology  

Average Gas Recovery 175 Mscf/day 

Value of Recovered Gasa $650,000/year 

Total Installed Cost of EVRU™ at Site $108,000 

Other Parameters 

  Compared with no recovery  
system in place 

Compared with the facility’s existing 
vapor recovery unit that achieves  

an operational availability of  
90% vent gas recovery 

Annual Gas Savings 64 MMscf/year 6.4 MMscf/year 

Annual Reductions of: 
 Methane 
 HAPsb 
 Other Hydrocarbons 

  
32.1 
1.5 
30.1 

  
3.2 
0.2 
3.0 

a Assumes an annual gas savings of 64 MMscf/year and a price of $5.46 per Mscf (U.S. DOE. 2005. U.S. Natural Gas Prices. Energy Information Administration, 
U.S. DOE. Accessed 15 September. http://tonto.eia.doe.gov/dnav/ng/ng_pri_sum_dcu_nus_a.htm), and 1,027 British thermal units per scf for typical purchased 
annual wellhead price for natural gas for 2004.  
b HAP compounds include the BTEX compounds, n-hexane, and C9 naphthenes, as defined in 40 CFR Part 63  

Mscf = thousand standard cubic feet  MMscf = million standard cubic feet 

ETV  Greenhouse Gas Technology Center 
 

David Kirchgessner, EPA 
kirchgessner.david@epa.gov 

Tel: (919) 541-4021  
 

Jeff Barghout, Southern Research Institute 
barghout@sri.org 
Tel: (919) 806-3456 

http://www.epa.gov/etv/pdfs/publications/600r06001/600r06001pv.pdf�
http://www.epa.gov/etv/pdfs/publications/600r06001/600r06001pv.pdf�
http://www.epa.gov/etv/pdfs/publications/600r06001/600r06001pv.pdf�
http://www.epa.gov/etv/pdfs/publications/600r06001/600r06001pv.pdf�
http://www.epa.gov/etv/�
http://www.sri-rtp.com/Current_Events/Journal_Articles/OG%20Article%204-13-03.pdf�
http://www.epa.gov/gasstar�
mailto:kirchgessner.david@epa.gov�
mailto:hansen@sri.org�


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


